Genome annotation:
Bioinformatics for high-
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Comparative Genomics Resource

® Microbial
- JGI & public finished genomes (~80
- JGI & Collaborative draft genomes (~25)

®* Human
- Finished NT sequences
- Draft Genbank entries
- Draft Human Genome Builds 6
-JGIl chromosomes -5 -16 - 19 '

® Mouse and model organisms
- Finished mouse clones / NTs
- Mouse draft as available :
= JGI model organisms ;
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Community Tools and Services

e GRAIL EXP eukaryotic genome analysis

e Microbial Analysis Generation, Critica, Glimmer

e HPC Blast, Pfam, InterPro & other Tools

e Genome Analysis Pipeline human and microbial

e PROSPECT protein structure prediction server

e SRS, GDB, Swissprot, HOBACGEN database servers

e Genome Channel / Catalog eukaryotic and microbial genomes / draft
chromosomes
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Web access to annotation

Computational Biology at ORNL
(Home ) About Us )

“hannel » Generation ] arser s PROSPECT

Search Genome Channel for: limitzeareh to srganism:

| [ ] w

Enter keywords or phrases (examples: AC005400 or "cytokeratin 8™ Tip: put an exact phrase in quotes

Finizhed and draft clones and aszemblies from GenBank, analyzed, updated, and summarized.
Human Mouse Other Eukaryotes

IPick one :| IPic}c one :| IPic:k an Organism :I
Archaea and Bacteria

Finizhed microbial sequences from GenBank, analyzed, updated, and summarized.

Finished Archaea Finished Eubacteria

I Pick an Qrganism :I I FPick an Organism :I
Other Microbials

Drraft microbial genomes sequenced by the DOE Joint Genome Institute (131 and other centers, analyzed, updated and summarized. These data are
awoikin progress and are subject to frequent change.

JGI Draft Microbial
I Pick an Organism :|

Services Data Help
Fevword Sesrch  Summary Ussge
Mucleotide Search Downlosd Credits
Protein Search

SiteMa, Feadback Life Sciences Division  ORNL  Disclaimer  Webmaster

LUT-BATTELLE
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Web access to annotation

Computational Biology at ORNL
(Home ) About Us )

Channel =

Search Genome Cham

Enter keywords or phrass

Finizshed and draft clones and |
Human

I Pick one :|

Finizhed microbial sequences
Finished Archaea

IPick an Qrganism

Drraft microbial genomes sequ
awoikin progress and are sub

JGI Draft Microbial

IPick an Organism

SiteMa,

Computational Biology at ORNL

("Home | About Us LG ERLT IR Information Resources Projects & Research
Channel » Generation ® Grail ® GrailEXP e Pipeline ® Parser » PROSPECT

Genome Channel
Search This

Organism for: Human Overview

Enter keywords or . - -
phrases (examples: G0 to another orgamsml Pick an Crganism |
ACDD5400 or

“cytokeratin 8) Tip: put _

ar exact phrase in quotes Links

o

¢ Chromosomes: 1 234567831011 121314 15161718 13 2021 22

Human Data Unknown X ¥
Sets . .
GenBank Contigs (Accession Number format NT xxxxxx)
HTML or ASCIL ) )
Matyy links may take * Mlarch 20071 budd of contigs.
long time to findsh. + Estimated 4% coverage using FINISHED and DRAFT data
Contigs Ha * 29531 genomic clone sequences (4425 18 Wb total)
Clones HA * Assembled into 583 contigs (120,83 Mb assembled, nonoverlapping)
GenBank CDS:s HA + 11883 GenBank gene models
GrailEXP Gene * 74297 Genscan gene models
Mo dels Ha * 92197 GEAIL-EXP gene models of which 48332 genes were aligned with one or
GrailEXP PolyAs HA more E5Ts
Genscan Gene
Mo dels k.t

Genscan Polyds HA
tEIA Genes Ha

SIS HA
Eepeats Ha
Cp3s HA

LUT-BATTELLE
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Web access to annotation

Computational Biology at ORNL
(Home ) About Us )

Channel =

Genome
Search This
Organism for:

Hum:

Search Genome Cham
Enter keywords or

I phrases (examples:

ACDD5400 or

“cytokeratin 8) Tip: put _

_ an exact phrase in quotes Links

Finizshed and draft clones and | GOl

Human * Ct

G to a

Enter keywords or phrass

| Pick one § Human Data Ut

Sets .
Finizhed microbial sequences GenBa
Finished Archaea HTHL, or ASCT

IPick an Organism Many links may take a * M
long time to finish. + Es
— Contigs HA . 29
Drraft microbial genomes sequ
awoikin progress and are sub Clones Eé + As
JGI Draft Microbial GenBank CDSs HA + 11
; : i 74
Pick an Organism GrailEXF Gene C
I Models k.t . 92
GralEXP Polyds HA e
Genscan Gene
Ilodels Eh
Genscan Polyds HA
Sitals tRITA Genes HA
=TE Ha
Eepeats Ha
Cp3s HA

TIT © TIA TR ATRTT AT LRI Ly
| '] i | BFH FAMIIVIFIW I LI . I Ml -~ T
U o2, AAEFARINENI L LINERLX

Projects & Research
Channel ® Generation e Grail » GrailEXP e Pipeline ® Parser » PROSPECT

Genome Channel / Human / Cloomosome 19

Search This
Orgamism for:

Chromosome Overview

LBty kewords‘ or GO to another organism
phrases (| :

ACDD5400 or
“cytokeratin 8™ Tip: put
an exact phrase in gquotes

Go| Swmmary

g 19p13.3 59 Contigs (6.79 WB), 794 Clones (75.97 MB), 755 GenBank CD3s, 2284
Genscan Genes (1590 with BLAST hits), 2998 GralBEXP Genes (1711 with

== BLAST hits and 2376 with EST evidence)

E 1913 .1

G0 to another chromosome

o | Pick a Chr 4

I Pick an QOrganism

Links to Contigs

Chromosome 19 Contig Begn Position|| End Position| Length | Band || Color
Data Sets NT 02517111 43299 43299 |[p13.3

NT 025146.2 [93300 216761 123462 |p13.3
HTML or ASCIL
Many links may take a | LTT_011287.1]266762 |33973¢  [72978 |p133 |
long time to finish.
e g |IT 0112693389740 889240 499501 [p13.3
Clones HA [T _025196.2]|939241 |1079045  [139805 |p13.3] |
GenBank CDSs  HA (19T 011284.2 (1125046 1255132 126087 |pl33
GralEXP G
Mg HA NT o11273[1305133  |[1532235  [227103 [p133] |
GraiEXP PolyAs HA |NT 0112861 [1582236 1655184  [72949  [p13.3
(enaran (ene ne ma neem Sl aemenme [[Peymy=—ayp——y= Mammaaa [ aaal
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Web access to annotation

Computational Biology at ORNL
(Home Y About Us )

Channel = (

Genome

Search This
Organism for:

Hum:

Search Genome Cham
I Enter keywords or

phrases (examples:
ACDD5400 or
“cytokeratin 8) Tip: put _
ar exact phrase in quotes Links

Finizshed and draft clones and | GOl

G to a

Enter keywords or phrass

Human + Ct
| Pick one § Human Data L0
I  Scts enB
Finizhed microbial sequences GenBa
Finished Archaea HTHL, or ASCT
IPick an Organism Many links may take a + M
long time to finish. + Es
— Contigs HA . 20
Drraft microbial genomes sequ
awoikin progress and are sub Clones Eé + As
JGI Draft Microbial GenBank CDSs HA + 11
; : i 74
Pick an Organism OralEXP Gene *
I Models B * 32
GralEXP Polyds HA e
Genscan Gene
Ilodels k.t
Genscan Polyds HA
Sitala tEIA Genes Ha
=TE Ha
Eepeats Ha
Cp3s HA

Search This

Orgamism for:

Computatinal Biology at ORNL

Computational Biology at ORNL
(Fome Y About Us )

Analysis Tools

Information Resources

Genome Channel / Human / Cloomosome 19

Chromosome

Overview

Projects & Research
Channel ® Generation e Grail » GrailEXP e Pipeline ® Parser » PROSPECT

%

5pl5.3

Spld

Sgll.2

Soyld

B2l

Soy34

Computational Annotation of

Sequence
by

i
-

16

Chromosomes

Computational ornl
N Aty mputational
41 D losciences

T GENOME INSTITUTE

16p12
16p11.2

16gll.2

Q 19p13.3
==
E 19g13.1

19

16022
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Web access to annotation

Computational Biology at ORNL

Channel

Computational Biology at ORNL
(Home ) 2

Computational Biology at ORNL
("Home Y About Us R GIACLIE

Information Resources Projects & Research

Grenome Channel = Generation ® Grail # GrailEXP s Pipeline s Parser = PROSPECT
Search This
_ : Organisin for: Hum: ‘ ) Genome Channel / Hunan / Chromosome 19
P— Search This
Search Genome Cham ‘g ani - . .
! M Brter keywords or Organismfor:  Chromosome Overview

I phrases (examples: GO to a

ACDO5400 or

Enter keywords or phrass “eytokeratin 8 Tip: put

— L i «sc Computational Annotation of
| 2 Chromosomes

Human * Ct

IPick one ¥ Human Data Ut
Sets 5
] < enB: o uence Computational ornl
finihedlmiciobizlectusnies GenBa Feld 2 , m ] ok Pﬂnnll..lqm.n e _aw TR
Finished Archaea HTML or ASCIL File WYiew Features “Windows Help
|Pick an Organisw Many links maytake a e 53 e e 5 = e =
long time to finish.
I

Drraft microbial genomes sequ
awatin progress and are sub Clones

JGI Draft Microbial GenBank CD3s
IPick an Organism GralEXP Gene
o dels

Mg EztRef 1
B (2798 6052), 3 est hits

[ “nbeR e e T T SO

aglr

GralEXP Polyds H
Genscan Gene
Ilodels
Genscan Polyds H
. tRIA Genes JIgat agdga dITTTE TIa FASE g a
SJTE‘M&Q agoogoogogado g oo ot oot o a oo gt
ST 101 gacctoctggoccttoacgocktgot got go
Start Stop Length
B 151 gagocacggoogtgoccacgtgagt oot
epeats 1 £ sz36 G085 S =50 Z01 cotgooooooaggoooatoagacotaco
CheiEs = f 1a771 15197 az7 251 toccotaggacoocototatggotactg
] £ 16746 17235 ER=Ys = T - — 5l  mcaggotaacos
a £ 1a7o4d 1oa06 1103 a fiB7od. 188487 (1
ggacd 5 = as50 ETEL 302 5 (<450, 5303 (1013 actgacacggagaagggtgtecgagtagt
= r Taa1 Taoz 162 2 CFAal . TATINCTFAT
7 r 11zo03 11456 z5a 1 (<11203. .11458&)
=0 -] =
= I =
TITHA TR ATRATT AT L RIT s LT-BAT ELLE
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Web-accessible Analysis Pipeline

1 Request Master Server

Client

“ Request ID

Request ID Server
2 Request ID - Assigner Assigner

Result

il
-

Slave Servers

Multiple requests
per machine queue

Multiple Server _ Compute Machines _

Processes per machine

OAK GE NATIONAL LABORATORY
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Infrastructure Detail

The High-performance Computing Environment
Hardware:
— Eagle:IBM SP3 184 nodes (736 Power 3+ cpus), ~1 Tflops
— Falcon:Compaq 64 nodes (256 Alpha cpus), ~300 Gflops
— Colt :Compaq 16 nodes (64 Alpha cpus), ~100 Gflops
— Htorc : Intel/Linux 64 nodes (128 Pentium lll cpus)

Storage:

— HPSS (High Performance
System),

— up to 100TBytes.

Applications:

— GIST (Genome Integrated Supercomputlng Toolklt) mcludes MPP NCBI
BLAST, MPP HmmerPfam, GrailEXP, PROSPECT, InterPro, genome
assembly

OAK RIDGE NATIONAL LABORATORY Ty T LY
U. S. DEPARTMENT OF ENERGY A=Y=
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E R
@ JOINT GENOME INSTITUTE

JGI Microbial Sequencing

e Final annotation:
— Prochlorococcus marinus MED4
— Rhodopseudomonas palustris
— Synechococcus WH8102
— Prochlorococcus marinus MIT9313
— Nitrosomonas europaea
e Drafted, finishing:
— Nostoc punctiforme - 198 contigs
— Cytophaga hutchinsonii - 98 contigs
e Microbe Month: 15 species sequenced to deep draft (6-8x
coverage)
e Draft output
— ~93 million bp analyzed
— ~85,000 gene models

e Microbe drafting ongoing in 2002...

&
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DOE JOINT GENOME INSTITUTE

rated-byThethiv ofCaliforniaforThet nartmentotEn

DOE JOINT GENOME INSTITUTE

Completed Microbial Genomes

g
gm s
Missmn S‘aternﬂ“‘ Mimeosmongs | Fochiomeooccy s | Fochloimcoccy s Rhoo‘o :euu'om’onas Swrechocooous
JGl Members/Partners e ainys frgninus ENTE
5 B et strain WIEDY stradh MOITOE13
Production Genomics Facility —_—
Organizational Chart
Contact Us / Employment 2002 Microbial Genomes
FAQs

Human Genome Project
Microbial Genomics
HSA19mouse Comparative
Sequencing

Fugu Genorme Project 2001 Microbial Genomes

Lachohacillns
passed

Ciona Genome Project
WWhite Rot Genome Project
Comparative Genomics
Instrumentation £ i)
Computational Genomics Burkholeds | Chloroflexws | Citophags  |Desuiftobscterius| Entercoceus | Femotzsms

Fu o FurErHIons futohim o halfniense FReilm Foid ST ITNE

Production Statistics

Prl][ill[:til]n Prl]tl][:l]ls Megretococcw s | Wagretosoiillui | Metirarosaming Mostos Novosaliingodiva | PeurdomoTa s
-1 fr@ bt ciiogr A e oertetifonie S P VD IFTE Ao scens
JGl Internal Site

B

Research and Development

I, 7 i
Falmtoniz Rhodohzcler Themiobidifs X_y__.'g.'.'a X_Le.f.'a
n n fastidioss fastidioss
aretdllidu@n s sohgemides fusca

strain ann strain dizon




Computational Biology at ORNL

About Us EGH FEHERITTH Information Resources Projects & Research
Channel » Generation » Grail ® GrailEXP » Pipeline » Parser = PROSPECT

P DRAFT * DRAFT * DRAFT Mo

3 : . G
- Prochlorococcus marinus sp. MED4 analysis ===
Mcrobm_l files
Sequencing
program
Version 01sep00
1,657,995 bp in 1 contigs of 20 reads or greater, 31 %0 GC
1694 candidate protein-encoding gene models

Modeled Genes Organized by: FASTA Files

s Metabolic Pathway s Sequence Data fused for gene modeling)

* TFunctional Category * 0D models

* Contis * CDE translations

s (205s Functional Group
Tab-Delimited Files RNAs

* Zene model summeaty detad tab-delinuted o {EMA content

+ NE blast top ht tab-delrmted * 163 rBMA

¢ C00Gs tab-delimited * 253 rENA

+ Ptam tab-delbmited

* EC top hit tab-delrmted

o 30 content, GO and AT skew, per gene

* EEGG Genes database top hut
Search the Sequence Repeats

* Blast search engine * Summary of Bepeats

LUT-BATTELLE
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About Us

Analysis Tools
Channel » Generation » Grail ® GrailEXP » Pipeline » Parser = PROSPECT

Computational Biology at ORNL

Information Resources

Projects & Research

s DRAFT * DRAFT * DRA Figgme pop

Genome
Institute
Microbial
Sequencing
program

Prochlorococcus marinus sp. MED4

files

Version 01sep00

1,657,995 bp in 1 contigs of 20 reads or greater, 31 %0 GC
1694 candidate protein-encoding gene models

Modeled Genes Organized by:

Metabolic Pathway
Functional Category

* Contis

2035 Functional Group

FASTA Files

s Sequence Data (used for gene model
s CDES models
» CDE translations

Tab-Delimited Files

* Zene model summeaty detad tab-delinuted
+ NE blast top ht tab-delrmted

¢ C00Gs tab-delimited

+ Ptam tab-delbmited

* EC top hit tab-delrmted

o 30 content, GO and AT skew, per gene
* EEGG Genes database top hut

RNAs

o tEMNA content
s 162 rBIA
* 235 rBMA

Search the Sequence

* Blast search engine

Repeats

* Summary of Bepeats

0;&1( RIDGE NATIDNAL ABORATORY

Flle Edit “iew Go Communicator Help

Prochlorococcus marinus MED4 genes g

Photosystem I
Contig26 126— s1rl1834 — d1018170 — P700 apoprotein subuni
ContigZ6 127— slrl835 — dl018171 — P/700 apoprotein subuni
Contig26 61— ss10563 — d1010687 — photosystem [ subunit ¥V
Contig26 82— s1r0737 — d1017421 — photosystem [ subunit I
Contig26 539- ssrZ2831 — d1019116 — photosystem I subunit
Contig26 434— s110819 d1018841 — photosystem I subunit
Contig26 435— sml0008 — d1018840 — photosystem [ subunit

I
I

Contig24 160- ssr0390 d1017452 — photosystem subunit
Contig26 129- sl1rl655 — d1019506 — photosystem subunit
Photosystem I1I
Contig26 1081- 5110247 — d1018681 — chlorophy11 a/b bindi
ContigZ6 833— s111867 — d1018963 — photosystem Il D1 prot
Contig26 551- s1r0906 — d1011109 — photosystem II CP47 pr
Contig2h 192- s110851 — d1018532 — photosystem II CP43 pr
Contig25 191- s110849 d1018533 — photosystem II DZ2 prot
Contig26 3870— ssr34b1 — d1017825 — cytochrome bLL9 a subu
Contig26 871— smr0006 — d1017826 — cytochrome b559 b subu
Contig26 567— s1rl1280 — d1019017 — NADH dehydrogenase sub
Contig26 590- ss12598 — d1018362 — photosystem II PsbH pr
Contig26 847— sm10001 — d1010736 — photosystem II PsbI pr
Contig26 87/3— smr0008 — d1017828 — photosystem II PsbJ pr
Contig26 858— sm10005 — d1017808 — photosystem II PsbK pr
Contig26 872— smr0007 — d1017827 — photosystem II PsbL pr
Contig26 878— sm10003 — d1017441 — photosystem II PsbM pr
Contig26 3846— smr0009 — d1018363 — photosystem II PsbN pr
Contig26 604— s110427 — d1019207 — photosystem II mangane
Contig26 552— smr0001 — d1010784 — photosystem II PsbT pr
Contig24 175— s111398 — d1017351 — photosystem IT 13 kD p
Contig26 413— slrl1645 — d1019195 — photosystem II 11 kD p
Phycobilisome
Contig26 87/5— s111577 — d1017965 — class III phycoerythri
Soluble electron carriers
Contig23 110- s111245 — d1018905 — cytochrome CytM (cytM)
Contig25 101- s110248 — d1018680 — flavodoxin (isiB)
Contig26378— 5110199 — d1010878 — p]astocyan1n (petE)

P S U R, o S | I W W .Y W W T o= DTl PSS 5.}

<]
= == |Dacument: Dane
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Produced o o m DOE
. DRAFT * DRAFT * DRAF;
Genome :
- Prochlorococcus marinus sp. MED:
ALEULULE . _
Microbial files Prochlorococcus marinus MED4 genes g
Seguenc
rc? amlllg Photosystem I
progr Version 01sep0l Contig26 126— s1rl1834 — d1018170 — P700 apoprotein subuni
P ContigZ6 127— slrl835 — dl018171 — P/700 apoprotein subuni
Contig26 61— ss10563 — d1010687 — photosystem [ subunit ¥V
1,657,995 bp inl l:ontigs of 20 reads or oreater, 3] 0 G Contig26 82— s1r0737 — d1017421 — photosystem [ subunit I
1694 candidate protein-encodi cne models Contig26 539- ssrZ2831 — d1019116 — photosystem I subunit
12 8 Contig26 434— s110819 — d1018841 — photosystem I subunit
Modeled Genes Drga_nized by: FASTA Files Contig26 435— sml100083 — d1018840 — photosystem I subunit
Contig24 160- ssr0390 — d1017452 — photosystem [ subunit
. | Contig26 129- sl1rl655 — d1019506 — photosystem I subunit
. Metabohc Pathway s Sequence Data (used for gene model N
* Functienal Category *» D5 models Contig26 1081- s110247 — d1018681 — chlorophyll a/b bindi
- ,L D t N t - AT a1l AT s L s R e ) -~ IO AT ONrTD e R R ey T T Dl prot
2 rart pmar Uata - Nelscape
® File Edit View Go Communicator Help Cray pr
T CP43 pr
Tah- Elp2 prot
Gene |Strand Generation Glimmer Critica Stop Best Hit Ehnlz;;:e g Sugu
subu
* 200775 [7212499981]sp|055860/CEIP SYNY3 COBYRIC ACID SYNTHASE ase sub
O 193 r [202304{ATG)..200775 (202304{ATG)..200775 202304({ATG)..200775 (TGA) 221001 778|dbi|BA A10617] (DE4004) cobyric acid synthase [Synechorystis sp | PsbH pr
. el Psbl pr
. 109 | f [202371(GTG)..202997(202371(GTG)..202997 202371(GTG)..202997 (ZTOEE; 25]1653512|db{B.AL18425] (DI0914) MAF [Synechocystis sp.] 2e-31 ESEE 197
. s pr
. 192 | r  204422(GTG)..203040 204449(TTG)..203040 204422(GTG)..203040 ?Toﬁ)o 25i[227610lprA|1 7073158 photosystern T CPA3 protein [Symechoceccus sp.1 0.0 ::zgh';l S:
. 22i|131299]sp[P11005[PSED SYRP? PHOTOSYSTEM T D2 PROTEN PsbN pr
204406 | PECTOSYETEM O(A) PROTEDN) >gi79676|pil TT0321 photosystem I prote D2 mangane
Sear 191 r [205482(ATG)..204406 [205482{ ATG)..204406 205482(ATG)..204406 TAA) - Synechococcus sp (PCC 7942) =6i|154586 (M20815) D2 thylakoid protein PsbT pr
( ) [Svnechecoccus sp.] =g|15458R (M20814) pebD] thylakcord protem [Synechococous
100 13 kD p
* =2i|1723362]sp|P5 1220 Y CF4 PORPU HYPOTHETICAL 21.2 ED PROTEIN = e
206224 | vCF4 (OEF186) =m|2147565|par| 273141 hypothetical protem 4 - Porphyra purpurea
10 b [P o E BISEG A ) A2 B (L 5 (TAA) |chloroplast >gi|1276686 (U38804) hypothetical chioroplast ORF 4. [Porphyra erythri
purpureal 2e-34
>2i|1708470]3p[P51230]ILVE PORPU ACETCLACTATE SYNTHASE spfary,  (h1.3.18 - (eyth)
506877 SUBUNIT (AEAS) (ACETCHYDROXY-ACID SYNTHASE SMALL SUBUNIT) map00290 B)
0 AK ] 190 | r  [207401(ATG)..206877 207401(ATG)..206877 207401 (ATG).. 206877 | 7. . ' [(ALS) >gi2 147069457315 1 avstohydrozyacid synthase small chain Porphyra  map006350 tE)
( ) purpurea chloroplast =g|1276696 (T3E804) acetohydroxyacid synthase small subumt mgpooﬁéo -
LT' 5. I Porphyra purpurea] 4e-56 map00770
206880 =i 3184556 (AFQ052290) peptidyl-prolyl cis-trans isomerase B [Synechococcus
111 f |206398(GTG)..206880 (20634 7(TTG)..206880 206398(GTG)..206880 (TAA) [PCCT002] 5018 J 15




Produced
for the Joint
Genome
Institute
Microbial
Sequencing
program

Edit Yiew Go Communicator Help

#- Prochlorococcus marinus files - Netscape 3] %]

Version 10dec9? - Contig26 Gene 875
Gene Finders

Strand =r
Stop Loeation = 279721
Stop Codon = TAG

Gene Modeler Start Location |Start Codon
Ceneration 279194 ATG
Glimmer 279194 ATG
Critica 279194 ATG

Blast inst NR

Modeled Genes Organiz

Metabolic Pathway

* TFunctional Category

P S

raft pmar Data - Netscay

Best Hit Evalue Percent Identity

il 1669716 [emb|CA AT 18| (2683900 class I1T phycoerythrin beta-subunit [Prochlorococcus marinus]
=i 57344 98 |emb|C AR 52705 1] (ATO01230) phycoerythrin type 111 heta subunit [Prochlorococcus marims]

9e-29 |39

Refresh BLAST results

PFam Model Comparison

® File Edit View Go Communi
ST A A D | Model | Description |Evalue ‘Score
Tah_ |Phycubi]isume |Phycubilisume proteins |9.4E-29 ‘103.1
Gene|Strand C Refresh PEAM results
L]
Best NR Hit with an EC Number
C 193 r |20230¢
- No EC Pathway hits
. 109 f  [20237)| Spmnechocystis PCC5363 Comparison
-
4 |Sy‘mal:hu ID| Description |EvaluE |PEr|:ent Identitleategury
U 192 ¥ 20442 |.f |phycocyanmb subunit |4e-18 |31.61764‘?
L]
MRNA
Sear u r 20548 ATGACAGTTTCAAAGAGTAATCAAATTTTATCAAATGATAGAGATTTAGAAAATATAAGTAATAAAAATATTGAAGACAT
AAAAGAATTTATTAATACTGCAAACTCAAGATTAGATGCAATAGATTCAATAACAAATAATTCTCACGCAATTGCCGCTG
. ATGCTGTGACTGCAATGATTTGTGAAAATCAAGATTCAGT TAATACAAAAATATCTTTAGATACCACCAATAAGATGTCT
GTTTGTCTAAGAGATGGAGAAATAATTTTAAGGATTGTTTCTTACCTTTTGATTTCTGATGACGAATCAGTTTTATCTAA
110 £ 20566 AAACTGTTTAAAGGATCTTAAAAATACTTATTTGGCCCTTGGTGTACCTCTGAAAAATGCTATCCGAGTTTTTGAATTGA
— TGAGAGATGCAACGATTTCTGATTTAAAGTCTACTGTAAATTCTATGAAAGGAGAAAAAGAATTTCTTTCTGATTTAATT
TCTAATACAGAGTTTCAATTTGAGAGAATAATTAATCTTTTAAGATAG
| PROTEIN
OAK ] 190 | r 20740
MTVSKSNOILSHDRDLENISNKNIEDIKEF INTANSRLDAIDSITNNSHATAADAVTAMICENODSYNTKISLDTTNKMS
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Perspective has shifted
from genes to genomes
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Perspective has shifted
from genes to genomes
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Perspective has shifted
from genes to genomes
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Perspective has shifted
from genes to genomes
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Perspective has shifted
from genes to genomes
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Comparative genomics
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Comparative Genomics:
Global alignment

b

P. marinus MED4

1400000 1575000

P. marinus MIT9313

000

UT-BATTELLE

24



NADH-ubiquinone oxidoreductase
operon organization

Unified operon
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NADH-ubiquinone oxidoreductase
operon organization

Dispersed operons
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Differing organization of RuBisCO operons
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Differing organization of RuBisCO operons
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Phycoerythrin and phycocyanin gene clusters
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Futures

e High-throughput microbial genomics
e White rot fungus

e Finished human chr5, 16, and 19

e Poplar

e Comparative genomics
— genome evolution
— operons, regulons, and control networks
— proteomics
— community perspective - “genomes of ecosystems”

OAK RIDGE NATIONAL LABORATORY

TT € Tirnian T souwrm A7 L RImmar LT-BAT ELLE
N nr ‘I.E-IHIHI LIk | WA A |

&
a H A H
Tt B M B et BB oh EAR A ATARSL N B e B i h VAR B

30



Acknowledgements

ORNL Genome Analysis

Erich Baker
Gwo-Liang Chen
Michael Galloway
Loren Hauser
Douglas Hyatt
Miriam Land

Phil Locascio
Victor Olman
Denise Schmoyer
Manesh Shah
Jay Snoddy

Inna Volker

Ed Uberbacher

Collaborators
Dan Arp

Ron Atlas
Penny Chisholm
Dan Cullen
Carrie Harwood
Bernard Henrissat
Mike Himmel
Allen Hooper
Martin Klotz
Mark McBride
Ron Mackenzie
Jack Meeks
Brian Palenik
Gabrielle Rocap
Bob Tabita

JGI

Dan Rokhsar
Stephanie Stilwagen
Art Kobayashi

Paul Predki

LLNL
Patrick Chain
Jane Lamerdin

USDOE

Marv Frazier
Dan Drell

Anna Palmisano

OAK RIDGE NATIONAL LABORATORY
'I’T C‘ nl"-ﬂl DTRMLTVNT AL 'I.'."\'lr'-nnir E lrr UT-BATTELLE

H A IUII"I\I | WP o
\a-ll- lul'l- e B BV 114 \JL el kW Bl B ] lJ
T )

JOINT GENOME INSTITUTE

31



Genome annotation:
Bioinformatics for high-
throughput genomics and beyond

Frank Larimer
Oak Ridge National Laboratory

9th DOE Contractor and Grantee Workshop
Oakland, CA, 28 January 2002
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GrailEXP development for
annotation of the white rot genome

o A set of ~1300 white rot ESTs and mRNAs was aligned with the
genomic sequence using GrailEXP

e Using the information from these ESTs, splice site scoring
systems were constructed.

e GrailEXP was run on the genomic sequence using the custom
white rot splice site scoring system and revised rules for intron
sizes (rewarding introns close to the preferred size of ~50 bases).

e lterative runs, with retraining, incorporating (prototype) protein
alignment and heterologous ESTs
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Gene modeling: white rot

Dynein: large exons

S11: small exons

selected feature: bases 10260 amino acids 3419 CDS ()
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GrailEXP developemnt

« Training of GrailEXP on new genomes

« Streamlining and automation of the training process
« Recognition of more forms of alternative

- splicing

- Addition of protein homology to the system

- Addition of a TBLASTX-based approach for utilizing other
genomic sequences, l.e. Fugu alignments to locate human
genes

* Improvement of user interfaces (JAVA/HTML)

« Support for the DAS (Distributed Annotation System)
protocol
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Analysis tools Iin action

~\ Metscape: ORMNL Genome Analysis Pipeline — Prokaryotic
File Edit WYiew Go Communicator Help

Computational Biology at ORNL
((Home i

annel Generation

Select all services [«

Select orgaism: Aevopyrum pernix =

[ Generation Genes = a5 = AT (D [ T

Elastp @ Database: Bwissprot - | E-value: 1e-30 |

Pfam [

/i Glinmer Genes = Post-processing on predicted genes:

Elastp @ Database: Swissprot — | E-value: 1e-30 — |

Pfam M@

WCPG [ GrailEXP Repeats WiRNA
_BLASTN Database nt =

Options: Expect 00001 — WordSize 11 — Hits & Alignments: | [L0

DNA Sequence: Erowse |

5 T
Submit Requestl

Size Map * e * Life Division * ORNL * [Disclaimer * Webmaster
= [ oo | B oay e o e |

oan F\IFL\J\"! LUT-BATTELLE

36



Analysis tools Iin action
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Organization of Phycoerythrin (cpe) and Phycocyanin (cpc)
Clusters

P. marinus MED4

— cpeB only
P. marinus MIT9313

— cpeA cpeB, seven others in conserved cluster
Synechococcus

— long cpeA cpeB cluster, multiple AB sets, inverted
repeat, plus 13 others

Nostoc

— 3 sets of cpcB cpcA clusters
Synechocystis

— 1 cpcA cpcB, 1 apcA apcB, solo apcB
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